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Introduction

In PunT of oDF, we searched —for many
non-Standaad- model  goyticles.
Tespite our wishes, we see no deay wuidences
t claim a discovery of such o porficle |, so far.
This falk focuses on Simply deseribing  how
we set limits ' many of +hese sdudies,
Not mfenddo focus on detail discussion
( of mathematicaf techniquet 2 ther valideties
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Se‘l'h'n& LimiTs In
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Setting Limits when we wnpect
Ay backé:owﬂd Me-ﬂ; w
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Tncorpording Uncerfavties
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To obtain Ny .4 ot (1-€) c.c.
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Counting Experiment

- Used in many COF new f\m‘h‘de Searches
SusyY, Chwﬁed Hrac)s, Lep'z‘;uMks
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Pati-Salam Model and "lepto uark"
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Seavech

. Simple t f quark-lepton unification
Pati-Salam Model: *' gauge theory of q P

Lepton number as the Fourth "color*

Symmetry breaking: SU@4), — SU(@3), at high E

the theory predicts: Heavy Pati-Salam Bosons (leptoquarks)

N

lepton

~

spin-one “leptoquark®, (LQ)
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Events per 25 MeV/c?
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The limit is dominated by Poisson statistic. The Poisson limits
are:

( o Nimit = 2.3 (3 () events for observing zerg events (B, case.

o Nhmit =39 (4.7) events for observing one events (B, case).

M We combine the systematic uncertainties with the poisson limits

using the convoluted-likelihood function method.

uncertainty on B-meson cross section +23 %
uncertainty on acceptance and cut efficiencies i +10%
uncertainty on [ Ldt | +6.9%
Total +26.0%

Table 1: Systematic errors in %

W X' e Nimit = 252 (3.38) events for observing zero events (B, case).

\’(\A - x;%
| ( o Nlmit — 434 (5.52) events for observing one events (B, case).
10% c.L.

q5% ¢ ..
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10-3 CDF: 102 ob~’ CDF prellmmory
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Advetages
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Limits from Spectra omd
Combfn'wl% Channels

In Seamhbnj -For.nﬂw Taar*hcles u.si"nﬁ
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Events / 5 GeV/c?

Events / 5 GeV/c?

Z' search
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Fig. 3. The figure shows distributions of Z’ events in dielectron invariant mass for events after
the detector smearing effects are accounted for. The distributions are shown for a Standard
model Z’ of mass 200, 300, 400 and 500 GeV respectively.

N
Lik(p;) = (Normfac) x [ Eae (3)
i=bins
where the product over the index i runs over different mass bins and Normfac is
defined below. This likelihood function is just a sum over products of likelihood in each
~ bin.
The quantity p; is given by :

Wi = ZDY, +ax Z'; (4)

Since the p; are constrained by the equation 4 the quantities g; are no longer indepen-
dent, and the likelihood is a function of a single parameter a. The quantity « is the
level of the Z’ content in the data with respect to the prediction from the model. The
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Remoarks

Expeo‘fea{ Limt & Limit we octual y set
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